The brain in diabetes: molecular changes in neurons and their implications for end-organ damage.
Although secondary end-organ damage in diabetes has generally been thought to result from long-term passive shunting of excess glucose through alternative metabolic pathways, recent studies have elucidated a second mechanism of pathogenesis that involves active changes in gene expression in neurons of the CNS. These changes in gene expression result in molecular and functional changes that can become maladaptive over time. In this review, we examine two neuronal populations in the brain that have been studied in human beings and animal models of diabetes. First, we discuss overactivation of magnocellular neurosecretory cells within the hypothalamus and how it relates to the development of diabetic nephropathy. And second, we describe how changes in hippocampal synaptic plasticity can lead to cognitive and behavioural deficits in chronic diabetes. Changes in neuronal gene expression in diabetes represent a new pathway for diabetic pathogenesis. This pathway may hold clues for the development of therapies that, via the targeting of neurons, can slow or prevent the development of diabetic end-organ damage.